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SUMMARY
15703
This rep01t is divided into 4 sections, corresponding to the format
of the original propcsal, and usins the same numbers for the indi-
vidual projects in our program. Proiect MNo. 3 is not supported by the
NASA Grant and project No, 1 is mainly supported by the Hational Science

Foundation {in addition to NASA). Trey are both included to give a

full picture of our research program and to prcvide a means for HASA
personnel to request papers and publications on any of our pro;ects that

may be of interest,

Descriptions of Individual Projects and Progress to date (January,%%§64)

1. IDCGA FLOY IIT RESEARCH AND DEVILOTLEWT
" Tiis s,udy 1s aimed at incz@auln: our uinderstanding of the complex

organizational processes which influence the generation, communi-

cation, and disposition of ideas for new techaical work in an R

and D laboratory.

Frogress: A theoretical framework is being developed that i3
yieldinc testable propositions about: the communication patterns
involved in idea flow; the criteria used for evaluating ideas by
people of different functlons and backgrounds; organizational
response to ideas for new R and D work; and the effects of various
factors on project selection, Field studies of idea flow and

r

project seleetion are being conducted in eight R and D laboratories.,

Two additional organizations are currently being considered for
g

participation.

Two 11.5. Treses have been completed since July 1, cne 4s.in
~ave been published and several

progress, A number of articles &
Three

workine papers prepared, essentially for internal use.*
?h,D, dissertations are in pro-ress.

*A list of articles, theses, and working papers is given in the
next section for each individual project.
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ORGANIZATION OF RESEARCH AND DEVELOFMENT IN DECEMTRALIZED COMPANIES

.
This is o long. tern stuldy of the charactéristics and ‘behavior of -
decentralized companies as they affect the inputs to, capabilities
0Z, and output from R and D,

frocress: This stucdy is now in its final year (it started in 1853).
llistorical statistics on the trends toward decentralization of
larce industrial corporations since 1945 have Leen collected., The
orzanization of R and D in such firms has been traced through This
period for over 100 large decentralized companies, Interviews with
executives in 35 of these companies have been caxried out over the
period of the study and a final round of interviewinc is currently
under way, 7Two M.,S, theses have been completed and two Fh,D.
dissertations are ir prosress. Half a dozen articles and research
reports have been completed (see next section), and a book summa-
rizing the project is in preparationm.

ORGANIZATION OF APPLIED RESEARCH IN DEVELOPING COUWTRIES

The objective of the overall study is to describe the means used

by such countries to establish and maintain an R and D capability.
A number of alternative strategies that have been used or proposed
for this purpose are Leims analyzed in relation to the stated objec=
tives for R and D in a2 number of these countries,

Progress: Two M,5, theses have been completed == one on the Latin
American Countries and one on 14 South and Southeast Asia countries.
A third study is beins initiated on the:countries in Sub-Sahara
Africa., One paper is in press outlining the entire project.
Another is in preparation, defining and illustratin; the ideas of
"Strategy" and "Pattern" for establishing and maintaining an R and
D capability, A third M,S. thesis is in progress,

AND D RESPONSES TQ MARXET CRI3ES

Here we are interested in the reactions of the firm, in terms of
R and D behavior, to changes in the market place, technology, the
economy, and other envirommental conditions. A small sample of
firms in several relatively clearly defined markets is being
studied. :

Progress: Two separate studies are under way on tliis project. The
first is a Ph.D, disscertation, covering two consumer product markets,
over the period 1952-1¢.2, The second is in the initial stages of
defining a very specific, highly competitive marliet vhere the
technical objectives and effectiveness criteria are very clear, The
various R and D strategies pursued by more than a dozen firms in
this new field over the past dozen years are bein; compared, Due

to the highly sensitive nature of the data, no reporis containing
data on this project will Le available for some time, and then only
in anonymous form. One worliing paper is availatle for limited
distribution, outlining the study design and underlying theoretical
franework,
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SOURCES OF R AI'D D ACHIEVEMEWIS Il ELECTROMICS SINCE 1945

This is a spin-off from a study completed in 1962 on research and
development in the Chicago=-area electronics iadustry. The data
consist of several hundred research achievements in the various
fields of electronics, the engineering and commercial applications
that resulted from them, and the names of the organizations to
whon these achievements are attributed.

Progress: Preliminary screening and categorlzing have been completed
on the list of achievements. Currently, the list is being submitted
to a panel of specialists in the various branches of electronics

for ranlking of the achievements according to significcnce., 4L
technical report and journal article are contemplated to complete
this project.

DIRECTORY OF RESEARCH=ON-RESEARC

This is a directory of current and recent studies of the research
and development process. It will contain names of researchers,
descriptions of projects and several forms of indexing.

Progress: The final stages of data collection are under way and

the first edition of the directory is planned for early spring.

COSTS OF NEW TECHNICAL SKiLL DEVCLOPMENT IN RUSEARCH AND DEVELOTMENT

This is an attempt to learn how much it costs and how long it
takes for R and D organizations to build capabilities in fields
that are completely new to them. It traces the development of
this capability from the time that a nced for it is recognized
until the group representing this skill has produced its first
effective output,

Progress: Two pilot studies have been carried out so far, ylelding
prelimimary data on a numbexr of specific gkills in more than a
dozen organizations. A revised interview and questionnaire form
are being prepared, one technical report is being written, and

an M,S5. thesis is being contemplated, Two specific skills =~
Lasers and Human Factors have been selected for study in depth,

LIFE HISTORIES OF OPERATIONS RESLEARCH - MANAGEMENT SCIENCLE GROUTS

This study is attempting to describe and then, hopefully, to predict
the transition of operations research and orher management research
groups through the various phases in their life cycle vhich we

have identified, The effects of many internal and external factors
are belng tested in a series of studies, employing concepis from
social psychology and bureaucratic theory.

Progress: One M.S. thesis has been completed and a second is uader
way., One paper has been published and a technical report presented
at a professional society meeting, Currently a theoretical frame-
worl: and a set of testable propositions is being developed, for the
guidance of additional field studies. A file on the movement
patterns of professional operations research people is being kept
up to date, This study is confined to "captive" OR/MS groups which
are integral parts of industrial organizations,
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Se ANALYSIS OF RATLES OF EXPENDITURE OI DEVELOFMENT PROJECTS
Li cooperative study of a nuuier of industricl firms, covermment
agencics, and universities which are pooling (in anonymous form)
the data on rates of effort expenditurc on selected projects, The
attempt is to discover regulariiies of expenditure patterns and
provide & basis of plamming and prediction., The data reduction and
analysis has been done at Northwestern,

Following a pilot study in 1950-52, the study desicn

.
A IR
tionnaire are beinz reforuulated.

Troqress
and ques
13, RESEAPCHEPS' IMEEDS FOR INFORMATICIT
fnalysis of the actual needs of D and D people for technical infox=-
nation, Consideration of the timing and form of information required
and the adegquacy of present Information systems to neet thesc needs.

Frogresa: rreliminary desicns for e major study in this area have
been completed. The design involves a '"field-experimental’ approach,
in which actual researchers in one or more scientific specialties
will be studied in relatiomn to their actual, day=-to-day infoimation
requirements, /4 serles of sinulations is contemplated rancing from
very simple, completely hunian-lin:ed systems to very comple: man-
machine systeus,
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Zuclications, PReports, and Workino Fapers

These are listed according to project number. The degree of availability
of each item is indicated by the followins code:
A
L

J

lvailable for distribution; supply plentiful
lxailable for distribution; supply small
File copy only; available on two week loan
Linited distribution

Internal use oaly

as o0 e eo as

o b

Availa=-
1, Idea Flow in Tesearch and Developuent bility

(1) David B, Fertz and Albert I, Lubenstein, Team Research,
Eastern Technical Publications, Cambridge, Hass., 1953. F
(2) 5%/2 Albert ¥, Rubenstein and LRobert W. Avery, "Idea

Flov in Desearch and Development,' Froceedings of the
National Zlectronics Conferencsz, 1S58. AP

(3) 63/% Albert ¥, Rubenstein, “Ctudies of Project Selec~
tion in Industry, "'Cperations Research in Research and
Development, ed., Burton V. Dean, Joha Wiley and Sons,
.Inc,, Hew York, 1963. AP

(4) 63/1 Albert H. Rubenstein and Nichard Hannenberg, ‘Idea
Flow and Project Selection in Several Industrial Research
and Development Laboratories,” Troceedings of the Confer-
ence on Bconomic and Social Factors in Techmological
Rescarch and Development, Ohio State University, 1962.
In Press, AP

(5) 63/15 Albert E, Rubenstein, “Studies of Idea Flow in
Researcl: and Development,”" Presented at The Institute
of lianagement Science Meating, New York, November, 1963, AP

(6) 63/25 Frank M. Bolen, "A Technique for the Real Time
ileasurement of the Flow of Ideas in Industrial Labora-
tories,” A Master's Thesis, Department of Industrial
IEngineering and Management Sciences, Northwestern University,
Luzust, 1963, F

(7) 63/25 Louic C. Goldberg, "'Dimensions in the Evaluation
of Technical Ideas in an Industrial Research Laboratoxry,™
/. Haster's Thesis, Department of Industrial Engineering
and lianagement Sciences, Northwestern University, August,
1963. F

2. Organization of Research and Development in Decentralized Companies

(1) 62/1i Albert H, Rubenstein, "Orcanization and Research
ané¢ Development Decision-lizking Within the Decentralized
Fim," The Rate znd Direction of Inventive Activity, 4
Report of the National Bureau of Economic Research,
Princeton University Fress, 1852, AS
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(2) 52/3 Lluert . Rubenstein, "'The-Consiwainte of Desam- LT

tvdlization," Chemical Engineering Progress, August, 1962, ..C

(3) 63/3 ilbert T, Bubenstein and liichael Radnor, "Top
HManazcnent's Role in Research Zlanning in Large Decentral-
ized Companfes," Proceedings of Imtornational Federation
of Oncrations Research Societies, Oslo, 1913, 45

(&) 53/1i2 Llvert I, Rudenstein, "Organizaticnal Factors
Lffectins Descarch and Development Decision-Maling in
Large Deccntralized Companies,” lugust, 1533, LS

(5) 3$3/20 liichael Radnor, "Top lianagenent Comntrol and Evalua~
tion Over Senmi-iutonomous Operating Divisions," A Rescarch
Prosran, Department of Industrial Ingineering and lManage-
nent Ociences, Northwestern University, January, 1$33.

v

3, Orcanization of Lpplied Research in Developing Countries

(1) 55/1 Lidert 6, Rubenstein, "Zvaluation of Possibilities

of Descarch Zifort in a Wew Field of Technology,™

Toyval Swedish fLcadenny of In~incering Scicences, December,

1%te, LS

(2) 33/. 4Llzert 4, Rubenstein and Zarl Young,'/n anzaly
of Llternative Strategies for Orcanizing the ipplied
Regsearch Letivities of Developins Countr
incs o the Synposi'm on the Fossibilities of Operatioms
Teseazéh inm Develooing Countrics, laris, Jume, 1503,
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(3) 53/15 iario D, Pantin, "4 Study of the Role of Scientific
Rescarch in the Growth and Development of the Latin /meri-
can Countries,' A Master's Thesis, Department of Industrial
Engineering and Menagement Sciences, Horthwestern University,
Octo.cxr, 19.3, ¥

(&) 33/27 Pokorn Ldulihan, " Study of the Role of Scientific
Pesearch '? and D' in the Industrial Development of Selected
South and Coutheast Lsia Countries,” 4 Haster's Thesis,
Departument of Industrial Engincerins and Management
Sciences, ilorthwestern University, December, 1203,

&

5. Sources of NResearch anc¢ Development Achfevenents in Zlectronics
Si 1¢45
ince 1943

(1) £¢/t llte=t T, Rubenstein, "Cro-lems in Financing and
Menacin~ Hew Reseaxch-Basced Interprises in lew England,™
L Study Conducted for the Federal Reserve Banl: of Boston,
Sccond Trinting, Lpril, 19IC.
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A

(2) 5¢/2 lisert I, Rubenstein, "The Zlectronics Industry
in Ney Zacland to 12790, L Study Conducted for the

Federal Teserve Banlx of Boston, Decerer, 1¢5¢, r

3]

(3) 32/¢ Aller:t I, Rubenstein and Dawson I. Brewer, Research
4 nment 1 e Chicar~o /fixea Electzonics Industry,

Horthwestern Unlversity, 19.2. Az
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Costs of llew Technical 8:ill Development in Rescarch and

Develognent

(1) J3/21 nobert B. uagtin, Moy Tasbri-al 31111 Devélo -
wexz, AN T " L Sumary of
Ser:inar Discussions, DepartmenL of Inuust;lal Engineering
and lianajeuent Sciences, Northwestern University,
Decexler, 10532, I

L

Life Histories of Operations Research « llanazement Science
Groups

(1) 50/1 fLlbert . Rubenstein, "Integration of Operations
Research Into the Firmm," Journal of Industrial Engineering,
Septemper-October 1900, vol. 'V, no. 5, p. 421, LD

(2) 351/2 Llbert H, Rubenstein and John B. lMcColly, "Fhases
in the Life Cycle of Industrial Cperations Kesearch Groups,
Fresented at the Joint TIMS ~ OLCL lieeting, San Francisco,
Noverser, 1200, L3

(3) 13/C Voruan R. Baker, "Descriptive lodel of Several
Envirom:zental Factors Lffectin~ Industrial Operations
Research-lianagement Science Activities,” A laster's Th

L Tem Ao et AT oo 2

Th e oy b , e an
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Horthwestera University, Lucust, 1972, L2
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(&) 53/17 David leinman, "List of VariadDles in the Birth and
Death oI Operations Rescarch Groups,’ A Surmary of Seninar
Discussions, Department of Industrial Engineering and
Managenent Sciences, Northwestern University, November,

1023, I
lLnalysis of Nates of Expenditure on Develojment Projects
(1) J°0/& Alsert . DPubenstein, ‘'Data fro— SCARDE Pilot Study, '
) 7
tay, 1.0, T
Nesearchers! HNHeeds for Information

(1) (2/2 Alsexrt Il. Rubenstein, “Tininc and Forn of
Rescarchers lleeds for Technicel Information,™ Journal
of Che:iical Documentatiorn, 1°22, ilo. 2, p. 28,

3
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Tersomnel Engaged in Prosra: Since July 1, 16053 )

Name

Llbert H, Rubenstein

Project Mumber

Yosition

() ~r

Trofessor of RL e
Industrial Engi-
neering and Manage-
ment Sciences

1 2 3 4 535 7 5 B

~r <r
ey £48 rss

-y X «r <7 <r =y
P28 P3N pis in

Jack Siesman

Research Sociologist‘K'

Gustave Rath

Associate Profess;;
of Industrizl Engi-
neering and Manage-
nent Seiences

<y ~r “r
L piy N

Robert W, Avery

Assistant Professg# <
of Sociology, Uni-
versity of Pitts-
buzgh

Frank Baker

Assistant Professgf pi¢
of Psychology,
Lehigh University

Salkorn Adulbhan

Research Fellow ©

Norrman R. Baker

Tesearch Assistant;éli
and Research Fellow 7

William Batchelor

Research Assistant

Frank Bolen

“as e

lLssociated Graduate {7
Student *0

Jack Dovle

Louis C, Goldbers

Pesearch Assistant"o‘z

Desearch Assistant™™ -

01

Edward C. Murphy. .

_ Posearch Assistant |

Mario D, Pantin

Pesearch Assistant. |

\
l
I
1
l
\
l
\
l

|
|
|

(R
L] !
Richard C, Hannerber~s Desearch Asgistant i , b ' l ' |
David Heiman Resecarch Asg;stant+ l ' ‘ || gl '
Takeshi Kawase Research Assistant* ' | ' | l z) | |
Ronald M, Kirshbaum Research Assistant | , ] ' l ' l '
Robert Martin Degearch Aggig;ant+ ' I | | I{[il ' ‘
John B, McColly _Associated Graduate L“l” A'! x! l“ ’ l I %
Studept0 R T y | |
L 1] 11
N

William H, Pound

Research fLssistant X'

and Desearch Felloy

* Surmer only

# Surmer and Occasional Consultation
4+ 1603=54 ALcademic Year Only

Hot paid out of VDA funds

0
%% Paid for a Portion of the Summer only out of

NASA funds

ERININEE

(a) In cooperation with the NASL
Social Science Project, Univ,
of Calif, at Berleley

() In cooperation with the Harvard
Graduate School of Business




Personnel Enzaged in Prosrar Since July 1, 1633, con't

| Projegt Nunber

Nane Position i1 2 3 4 5%\8)5 7 g cibli3
Hichael Radnor Desearch Fellgwo b X _J l | ! [ '
James Utterback Pesecarch AssistanEKJZd ' ? I || |
Zarl Young Research Assistanf“* ' ! Xl ! l l ' ’ i !

* Suzmer only (a)" In cooperation with the

. NLSA Social Science Froject
P/ I8 J
# Surmer and Occasional Consultation Univ. of Calif, at Berieley
< 1953=54 Acadenic Year Only

(5) In cooperation with the Harvcsd
O Mot paild out of ILSL Ffunds

Graduate School of Business

** Paid for a Portion of the Summer only out
of NASZL funds




